
Study of COT Track Covariance Scaling (and L00)
Stan Lai and the SecVtx Track Selection Task Team

Tracking Meeting, May 5, 2004

Outline:

� Effect of COT Track Covariance Scaling

� Impact on SecVtx When Adding L00 Hits
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Corrections to COT Covariance, dE/dx, Material Map

E. Gerchtein: Calibrating COT momentum scale using � � Mass(CDF 6905)

Covariance Scaling No Correction 4.9.1hpt3 (Old) 5.3.0 (New)

Curvature 1 5.33 21.72

� � 1 3.01 11.57

� � 1 3.7 14.64

� � 1 0.653 1.71

� 1 0.58 1.544

Numbers are much different due to smaller COT intrinsic resolution

Also:

� new material phantom layer recommendation (not included)

� B-field determination (not included)

� dE/dx correction (included)
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COT Track Covariance Scaling - Validation

Validation on:

� Track Curvature - COT dominated, but not interesting for b-tags

� Track � � - SVX dominated, but interesting for b-tags

Unfortunately, Track Covariance scaling does not work yet on COT
StandAlone
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Does asymmetry concern anyone?
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COT Track Covariance Scaling - Validation

Effect of COT Covariance Scaling on Track curvature and � � uncertainties
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Large effect on Track Curvature but hardly any effect on Track � �

Also split up plots in �� ranges:

� Range 1: 0.5 to 1.5

� Range 2: 1.5 to 2.5

� Range 3: 2.5 to 4.0

� Range 4: above 4.0
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COT Track Covariance Scaling - Track Curvature
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Corrections make a big difference for
low �� tracks

For higher �� tracks the difference
is smaller
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COT Track Covariance Scaling - Track � � for OI Tracks
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Hardly any effect - pulls don’t neces-
sarily shrink
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COT Track Covariance Scaling - Track � � errors for OI Tracks
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Hardly any effect - even at lower ��
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COT Track Covariance Scaling - Track � � sig. for OI Tracks
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Pulls do not necessarily shrink
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COT Track Covariance Scaling - Track � � for IO Tracks

d0_Dist_IO
Entries  32210
Mean   0.0005034
RMS    0.09218

-2 -1.5 -1 -0.5 0 0.5 1 1.5 2

1

10

10
2

10
3

10
4

d0_Dist_IO
Entries  32210
Mean   0.0005034
RMS    0.09218

d0_Dist_IO
Entries  32208
Mean   0.0005346
RMS    0.09162

d0_Dist_IO
Entries  32208
Mean   0.0005346
RMS    0.09162

d0_Dist_IO
Entries  32167
Mean   0.0005561
RMS    0.09168

d0_Dist_IO
Entries  32167
Mean   0.0005561
RMS    0.09168

New Corrections

Old Corrections

No Corrections

d0 distribution for defTracks

d0err_Dist_IO
Entries  32210
Mean   0.00509
RMS    0.003186

0 0.05 0.1 0.15 0.2 0.25 0.3 0.35 0.4 0.45 0.5

1

10

10
2

10
3

10
4

d0err_Dist_IO
Entries  32210
Mean   0.00509
RMS    0.003186

d0err_Dist_IO
Entries  32208
Mean   0.005078
RMS    0.003164

d0err_Dist_IO
Entries  32208
Mean   0.005078
RMS    0.003164

d0err_Dist_IO
Entries  32167
Mean   0.005065
RMS    0.003082

d0err_Dist_IO
Entries  32167
Mean   0.005065
RMS    0.003082

New Corrections

Old Corrections

No Corrections

d0 uncertainty distribution for defTracks

d0sig_Dist_IO
Entries  32210

Mean   0.0759

RMS     10.53

 / ndf 2χ  266.7 / 13

Constant  24.78±  2767 

Mean      0.01491± -0.008007 

Sigma     0.01474± 2.129 

-50 -40 -30 -20 -10 0 10 20 30 40 50
0

500

1000

1500

2000

2500

3000

d0sig_Dist_IO
Entries  32210

Mean   0.0759

RMS     10.53

 / ndf 2χ  266.7 / 13

Constant  24.78±  2767 

Mean      0.01491± -0.008007 

Sigma     0.01474± 2.129 

d0sig_Dist_IO
Entries  32208

Mean   0.07849

RMS     10.54

 / ndf 2χ  283.9 / 13

Constant  24.84±  2765 

Mean      0.01491± -0.002367 

Sigma     0.01483± 2.129 

d0sig_Dist_IO
Entries  32208

Mean   0.07849

RMS     10.54

 / ndf 2χ  283.9 / 13

Constant  24.84±  2765 

Mean      0.01491± -0.002367 

Sigma     0.01483± 2.129 

d0sig_Dist_IO
Entries  32167

Mean   0.0921

RMS     10.54

 / ndf 2χ  262.9 / 13

Constant  24.77±  2762 

Mean      0.01493± 0.0003101 

Sigma     0.01478± 2.131 

d0sig_Dist_IO
Entries  32167

Mean   0.0921

RMS     10.54

 / ndf 2χ  262.9 / 13

Constant  24.77±  2762 

Mean      0.01493± 0.0003101 

Sigma     0.01478± 2.131 

New Corrections

Old Corrections

No Corrections

d0 significance distribution for defTracks

Hardly any effect - pulls don’t neces-
sarily shrink

9



COT Track Covariance Scaling - Track � � errors for IO Tracks
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COT Track Covariance Scaling - Track � � sig. for IO Tracks
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COT Track Covariance Scaling - Tag Rates
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L00 Performance - Data
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L00 Performance - MC
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L00 Performance - � and � dependence
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L00 Performance - � � and � � � Pulls

Jet 50 Data
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